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LEARNING OBJECTIVES:
After reading this article, the health-care provider shall be able to:

a. Discuss the history of the Human Immunodeficiency Virus (HIV);
b. List the modes of transmission;
c. Discuss the diagnosis of HIV;
d. Review the treatment of Acquired Immune Deficiency Syndrome (AIDS);
€. Discuss the confidentiality and legal responsibilities of health-care providers; and
f. Discuss the health-care provider’s role.
HISTORY

Since the disease was first detected in June 1981, more than one million Americans have been infected and
over 450,000 have died. There are 323,000 people now afflicted with AIDS. Aside from the catastrophic loss of
life, which has robbed families of loved ones and society of untold talent, the AIDS epidemic has fundamentally
changed the fabric of American culture.

It has helped bring men having sex with men into the mainstream, putting these activities and characters on
television and in films. It has challenged and stretched religious faith to embrace new ideas about life, death,
acceptance, and hope. It has greatly accelerated the government’s approval process for all kinds of new drugs. It
has challenged all the traditional paradigms about how drug trials are conducted and how drugs are approved.

The dramatic drop in recent years in the number of Americans developing AIDS and dying from the disease
appears to be coming to an end. After declining sharply in the mid-1990's, the number of United States AIDS cases
and deaths reported each quarter remained stable between mid-1998 and mid-2000. The development of highly
active antiretroviral therapy (HAART) to control the infection produced those declines, but the plateau in reported
cases and deaths suggests that the treatments have already reached most Americans who know they are infected and
who have good access to medical care.

As of June 30, 2001, 3,481 cases of AIDS have been reported in Kentucky, resulting in 1,707 deaths
according to the Kentucky Cabinet for Health Services. During this period 3,010 men were infected, making up
87% of the total. Women made up 13% with 445 cases reported. About 69% of the patients were white; 29% were
black; and other races made up 2% of the total. State reports show that 57% of the patients were infected during
men having sex with men activities, while 13% were infected with contaminated needles during drug use.
Heterosexual activity accounted for 12% of the cases, and blood transfusions made up 1%. The North Central Area
Development District, which includes Louisville, has reported the largest number of cases (1,594) since 1982. The
Bluegrass District during this same time period reported 678 cases, while the Northern Kentucky Area District
reported 290 cases. The Buffalo Trace Area Development District in Northeastern Kentucky has reported only 25
cases since 1982. Kentucky ranks 29th among the United States and District of Columbia in cumulative AIDS
incidence.

The disproportionate amount of blacks in Kentucky with AIDS is alarming. Thirty-nine percent of the AIDS
cases diagnosed statewide in the first half of 2001 were blacks, though only 7.3% of Kentucky’s population is black.

TRANSMISSION

HIV attacks a person’s immune system and weakens it, so that it isn’t able to fight off diseases that enter the
body. Someone could be infected with HIV and not know it. That person could have the virus for up to 12 years
before he or she starts to get sick and begins showing signs or symptoms of infection. The first stage of AIDS is
when you initially get infected. The second stage is when you have the virus without showing any signs of
infection. During the third phase you begin to show signs of infection. The fourth stage is when you are considered
to have AIDS. It’s the final stage of HIV infection. In defining whether an HIV sufferer has developed AIDS, the
U.S. Centers for Disease Control (CDC) considers a drop in the blood level of CD4 cells, the immune systems key
infection fighters, to a level below 200 per cubic millimeter of blood.

AIDS is transmitted more frequently by casual sex through the exchange of infected body fluids. This
includes vaginal or anal intercourse and may also include oral sex. Other methods of transmission are the sharing of
needles between injecting drug users and through the administration of blood products contaminated with HIV. The
blood-borne transmission of the virus from a mother to her infant is possible as well as transmission through breast
feeding. Ninety-one percent of children with AIDS contracted it from an HIV-infected mother. Although the
precise mechanisms are unknown, scientists think HIV may be transmitted when maternal blood enters the fetal
circulation, or by mucosal exposure to the virus during labor and delivery. The role of the placenta in maternal-fetal
transmission is unclear and is the focus of ongoing research. More than four million Americans get pregnant each



year, an estimated 8,000 of them HIV-infected. The AZT discovery caused births of HIV-infected babies to drop
43% between 1992 and 1996. Although AZT alone is no longer recommended, AZT should be included as part of
an antiretroviral regimen for all HIV-positive pregnant women. Other antiretroviral agents that appear to be safe in
pregnancy include didanosine, stavudine, lamivudine and nevirapine. When stavudine and didanosine are taken in
combination there may be an increase in the risk of fatal lactic acidosis in pregnant women infected with HIV.
Efavirenz is a known teratogen and should be avoided during pregnancy, although it may be less hazardous during
the third trimester. Prenatal care that includes HIV counseling and testing and AZT treatment for infected mothers
and their children saves lives and resources. Current federal guidelines urge doctors to counsel pregnant women
about HIV, but many doctors don’t discuss the disease with their patients because it is a burden or they don’t think
their patients are at risk.

As of December 1999, the CDC was aware of 56 health-care workers in the U.S. who tested negative for
HIV infection around the time of exposure, but tested HI'V positive within a year after the exposure. Currently there
are no federal laws that mandate the national testing of health care professionals for HIV.

The most common exposure to health care workers is through accidental punctures with contaminated
needles. An estimated 600,000 health care workers are stuck with needles or other sharp medical instruments in the
United States each year. Approximately 384,000 of these injuries occur in American hospitals. More than 60% of
those injuries were related to hollow-bore needle sticks. In 1995, the CDC suggested that health care workers who
took AZT after an accidental needle stick reduced their risk of contacting the AIDS virus by seventy-nine percent.
Now the CDC is considering whether post-exposure prophylaxis (PEP) with drugs such as AZT can effectively
abort an infection. PEP is still largely untested, despite some well-published figures released by the CDC in 1995.
Health care workers with open wounds should immediately be offered zidovudine and lamivudine when splashed
with HIV contaminated blood according to the CDC. Also, workers who have been exposed to a large quantity of
blood; blood with a high virus titer (terminal patients); or a deep injury with a needle that has been in a patient’s
artery or vein should be offered a three-drug combination of zidovudine 600mg/day in divided doses, plus
lamivudine 150mg twice daily, plus either indinavir 800mg (as the sulfate) every eight hours or nelfinavir 750mg
(as the mesylate) three times daily for a minimum of four weeks. Treatment should be initiated one to two hours
after the exposure for optimal outcomes. A full month of triple-drug dosing costs $1,500 and often causes severe
fatigue and nausea. Those taking antivirals for PEP should be checked for drug toxicity including a complete blood
count, kidney function tests, and liver function tests just prior to and two weeks after the initiation of treatment.

The risk of hepatitis C or HIV from a needle stick is low, under 2%. The risk for hepatitis B is much higher,
around 30%. If an unvaccinated person might have been exposed, recommend starting the hepatitis B vaccine series
within 24 hours. Ifthe source of exposure is confirmed to have hepatitis B, then continue treatment by also giving
the hepatitis B immune globulin. For vaccinated workers exposed to hepatitis B, recommend the immune globulin
if they have low antibody levels. Don’t recommend prophylaxis for hepatitis C exposures, since nothing has been
shown to work for hepatitis C post-exposure prophylaxis.

Current CDC guidelines recommend washing needle stick sites and cuts with soap and water, not caustic
agents like bleach. Splashes to the nose, mouth or skin should be flushed with water. Eyes should be irrigated with
clean water, saline, or sterile irrigants. To track occupational exposures on a nationwide basis, there is a voluntary
HIV Post-exposure Prophylaxis Registry (888-737-4448) which is completely confidential.

DIAGNOSIS

Diagnosis of HIV is currently based on detecting anti-HIV antibodies. Testing is the only way to determine
whether a patient is infected, prior to the appearance of clinical symptoms. The antibody test is typically used
because it is cheaper, technologically simpler to perform and interpret, is standardized and widely available. The
latest research has shown that early treatment can sometimes delay the onset of the symptomatic phase. Patients
recently infected with HIV may have a "window period" of about three to four weeks during which they have
viremia and are capable of transmitting the disease, but have not yet developed antibodies. The p24 antigen, the
core structural protein of the virus, can be detected about a week before antibodies can be measured. The HIV
antibodies may take from six weeks to three months to be detected in the blood. By six months after infection,
antibodies are detectable in ninety-five percent of patients.

The two primary surrogate markers used to follow the course of the infection and response to therapy are
CD4 (T4 or T helper) cell count and viral load. T helper cells scour the blood and lymph nodes for cells infected
with foreign proteins, a sign of infection. If a T helper cell comes upon an infected cell, it releases a mist of
signaling molecules. Signaling molecules prompt other T cells to copy themselves millions of times and launch an
offensive. T cells also can summon B cells, which make antibodies. When HIV flares up and begins multiplying, T
helper cells die off. Their numbers drop from roughly 1,500 per microliter of blood to 200 or fewer. When T helper
cell counts drop that low, people infected with HIV fall prey to lots of infections that never trouble people who have
normal immune systems. CD4 cell count is a useful, but not the ideal surrogate marker. Viral load, measured as
HIV RNA in the plasma or serum has been shown to be an important predictor of clinical progression to AIDS.
More importantly, these HIV RNA levels respond to therapeutic intervention, making them a useful tool for



monitoring therapeutic response. By using viral load as a marker of disease, the risk of AIDS development can be
assessed before considerable immune destruction has taken place. Decisions regarding initiation or changes in
antiretroviral therapy should be guided by monitoring the laboratory parameters of viral load and CD4 cell count, as
well as the clinical condition of the patient. Patients with plasma HIV-1 RNA levels less than 5,000 to 10,000
copies/ml did not appear to progress rapidly. In contrast, as levels increased above 10,000 to 30, 000 coples/ml the
risk for progression increased substantially. Based on these observations, phy51c1ans recommend therapy for all
individuals with plasma HIV-1 RNA levels greater than 20,000 cop1es/m1 regardless of CD4 cell count.

Enzyme-linked immunosorbent assay (ELISA) is the most common diagnostic test for HIV performed by
medical personnel. This test was first developed to screen donated blood so as to eliminate HIV-infected blood
from the blood supply. Only later was it used for detecting HIV infection in humans. A negative (nonreactive)
result from the ELISA very accurately demonstrates that the blood sample contains no HIV antibodies. When
testing people for HIV infection, an initially reactive ELISA should not immediately be accepted as a true positive.
A reactive ELISA should be repeated twice. Although the sensitivity of ELISA is extremely high there is still a
possibility for false-positive and false-negative results. Some of the most common reasons for a false positive result
from an ELISA test are: (1) contamination in a laboratory; (2) false positive reactions have been reported in 19% of
people with hemophilia, 13% of alcoholic patients with hepatitis and 4% of hemodialysis patients; (3) pregnancy;
(4) history of injection use; and (5) cross-reactivity with other retroviruses. The most widely used confirmatory test
is the Western Blot Test. This test shows the reactivity of antibodies with HIV-specific proteins that have been
separated by electrophoresis. This additional information can help distinguish samples that are true positives from
those that are falsely positive on the ELISA. If enough time has elapsed since the last possible exposure to HIV, the
ELISA-Western Blot antibody test sequence is extremely accurate in both the negatives and positives. An ELISA
plus a confirming test can be done in twenty-four hours, but most laboratories wait a week or longer to accumulate
batches of specimens.

The following tests will allow people nationwide to anonymously collect a sample and receive the results usually
within seven days.

On May 14, 1996 FDA approved the first HIV test system, called Confide that includes an over-the-counter
home use specimen collection kit. Until then, all HIV tests, whether using blood or saliva samples were done under
the supervision of a health professional at medical facilities. The Confide system was removed from the US market
by its manufacturer in 1997. Currently, the only approved HIV home collection system being marketed in the
United States is the Home Access HIV-1 Test System (also called the Home Access Express HIV-1 Test System).
With this home system, the user mails a dried blood sample obtained from a finger prick to a laboratory for analysis.

Confidential, highly accurate test results are obtained by telephone with a trained counselor available.

On June 3, 1996 FDA approved Orasure, the first oral test that appears as reliable as the standard blood test
to diagnose the HIV virus that causes AIDS. Orasure uses a treated cotton pad to scrape a tissue sample from
between the gum and cheek. The mucosal transudate contains large amounts of IgG, the type of antibody used to
detect HIV. These proteins can pass through the thin lining of the mouth and gums from blood vessels located close
to the surface of the mouth. The collection pad, which looks like an ordinary cotton swab, encourages the flow of
these proteins, which are then drawn into the pad. The test is an alternative for people at risk for HIV but who shun
blood tests.

On August 6, 1996 FDA approved the first HIV test that uses urine samples. All previously approved HIV
tests used either blood or oral fluid samples. The new urine-based test detects the presence of antibodies to HIV-1,
using an enzyme linked immunosorbent assay (ELISA) method. The test can be ordered only by a physician. Itis
marketed under the names of Calypte HIV-1 urine EIA and Seradyn Sentinel HIV-1 urine EIA. Patients with a
positive test should have a blood sample drawn for confirmation.

The Food and Drug Administration (FDA) on June 3, 1996 approved a new test to predict the risk of HIV
disease progression in patients by measuring virus levels in blood. The test is the first HIV-1 test approved using
polymerase chain reaction (PCR) technology. By amplifying genetic material from HIV-1, the virus that causes
most AIDS cases in the United States can measure the amount of virus in the blood more precisely than other
approved technologies. The newly approved PCR test is not labeled for use as a screening test for HIV or as a
diagnostic test to confirm HIV infection. The test is called the Amplicor HIV-1 Monitor Test.

TREATMENT

At the time of publication, sixteen antiretroviral drugs had been approved by the Food and Drug
Administration. Antiretroviral therapy for treating patients with HIV infection is ever changing as new agents are
approved by FDA. Currently four classes of agents are available--nucleoside analog reverse transcriptase inhibitors
(NRTIs); protease inhibitors (PIs); non-nucleoside reverse transcriptase inhibitors (NNRTIs); and nucleotide analog
reverse transcriptase inhibitors. Each class inhibits replication of HIV, although at different points in the replication
process, giving them synergistic action in combination regimens and delaying the emergence of resistant HIV
strains. As aresult, therapy now focuses on combinations of antiretroviral agents to reduce viral load (viral burden)



and increase CD4 counts. The latest HIV guidelines are the following: HIV therapy is started right away for all
symptomatic patients and for patients who have turned HIV positive in the last six months. The biggest change
from previous guidelines is to delay therapy for asymptomatic patients who have been HIV positive for longer than
six months. For these patients, physicians may want to consider delaying antiretroviral therapy until CD4 counts
drop below 350 instead of 500, or viral load is more than 55,000 instead of 20,000. The combination referred by
some as "drug cocktails" are helping AIDS patients lead healthier and longer lives. Two NRTIs (lamivudine,
zidovudine or stavudine), plus one NNRTI (efavirenz) are being prescribed more and more by physicians as initial
treatment. Other cocktail combinations consist of a protease inhibitor and two nucleoside analog reverse
transcriptase inhibitors, mainly zidovudine plus didanosine, zalcitabine or lamivudine or stavudine plus either
didanosine or lamivudine, along with a protease inhibitor, either indinavir, ritonavir or nelfinavir. The drug cocktails
reduce the HIV virus in a patient's blood to undetectable low levels, but unfortunately it is not a cure. Previous
research suggests that when administered in combination with antiretroviral drugs, hydroxyurea (Hydrea) produces
consistent, sustained viral suppression and restores immune functioning in patients infected with HIV. This
combination is not recommended due to lack of sufficient data. Also according to medical reports, testosterone
injections are being administered to HI'V positive men to help relieve symptoms of fatigue. Testosterone deficiency
is the most common hormonal abnormality in men with HIV infection.

Zidovudine (AZT; Retrovir) was approved in March of 1987 and is manufactured by Glaxo-Wellcome.
Didanosine (ddl; Videx) was approved in October of 1991 and is manufactured by Bristol-Myers Squibb.
Zalcitabine (ddC; Hivid), manufactured by Hoffmann-La Roche, was approved in August of 1992. Stavudine (d4T;
Zerit), manufactured by Bristol-Myers Squibb, was approved in July of 1994. Another antiviral medication for HIV
is lamivudine (3TC; Epivir) and is manufactured by Glaxo-Wellcome. Abacavir (Ziagen) was approved on
December 18, 1998 and is manufactured by Glaxo-Wellcome. These drugs are similar to one another in that they
prevent replication of HIV by inhibiting an enzyme called reverse transcriptase. While the drugs don't kill the virus,
they delay the progression of the disease, helping the patient retain their immune system function and minimizing
opportunistic infections that could be fatal.

Retrovir, Videx, Hivid, Zerit, Epivir and Ziagen are all classified as nucleoside analogues. Treatment
usually begins when there is a change in the CD4 (T4 or T helper) cell count. The absolute number of CD4 cells is
one measure of therapeutic response, but this test does not reliably predict chnlcal outcomes. CD4 cell counts
reflect the strength of the immune system and are generally 800 to 1,000 cells/mm’ or higher in healthy adults. The
number of CD4 cells in the body gradually declines in an HIV- infected person. Physicians in previous years started
treatment when an AIDS patient's CD4 count falls below 500. CD4 cells act as the ON switch for part of the
immune system, so as the number of CD4 cells drops, damage to the immune system progresses. Over time,
individuals become increasingly susceptible to diseases caused by organisms that are usually kept in control by
healthy immune system. All NRTIs can cause lactic acidosis, a fatal metabolic disturbance that causes an abnormal
buildup of lactic acid with symptoms that may include an enlarged liver.

Retrov1r is the preferred drug for initial therapy and is initiated when CD4 levels decrease to approximately
500 cells/mm’. The recommended adult dose is 500- -600mg daily and appears to be well tolerated at this dosage
range. The FDA approved Retrovir for use in preventing the transmission of HIV from HIV-infected pregnant
women to their babies. Therapy should begin between 14 and 34 weeks after conception. The newborn should
begin oral doses of Retrovir within 24 hours after birth and for six weeks thereafter. The dose is generally 2mg/kg
every six hours for the newborn. Patients may experience severe side effects while taking Retrovir. The two most
prominent side effects are anemia and granulocytopenia. Frequent blood counts are recommended for patients
taking this drug. Other side effects frequently seen with Retrovir are fever, rash, nausea, headache, loss of appetite,
insomnia and diarrhea. Retrovir comes in 100mg capsules and may be taken with food. However, administration
with a meal high in fat content should be avoided.

Patients who cannot tolerate Retrovir may be switched to Videx. Videx is available in 25, 50, 100 and
150mg tablets. Videx is usually given twice daily on an empty stomach, at least 30 minutes before or two hours
after eating, and is dosed on the basis of the patients weight. The most serious side effects are pancreatitis, which
may be life threatening, and peripheral neuropathy, which occurs in 5% to 12% of patients. Pharmacists should
instruct patients taking Videx that at the first sign of pain, numbness and tingling in the extremities, usually the
lower legs and feet, they should discontinue the medication. Peripheral neuropathy is dose-related. Videx EC is a
new enteric-coated didanosine capsule. It should be swallowed whole, instead of being chewed or dispersed in
water. The usual dose is once daily on an empty stomach. The enteric coat protects the drug from being degraded
in the stomach, so it doesn’t require a buffer like the original tablet.

Hivid may be used alone or in combination with Retrovir. It is used in combination with Retrovir to
increase the antiviral effects of Retrovir in adult patients. Studies show that this combination may increase the CD4
count. Hivid is supplied in 0.375 and 0.75mg tablets and is usually dosed three times daily with plenty of water.
The major side effect is peripheral neuropathy, which occurs in 17 to 31% of patients. Stomatitis, esophageal
ulcerations, headache, and nausea are also common side effects.

Zerit is a second-line option for patients unable to take Retrovir or Videx because of intolerance, treatment



failure, or contraindication. Zerit comes in 15, 20, 30 and 40mg capsules. The recommended starting dose is 40mg
twice daily for patients weighing 60kg or more. The most common side effect is peripheral neuropathy, which was
reported in 15% to 21% of patients is dose-dependent.

Epivir may be used in combination with Retrovir as first line treatment of AIDS and HIV infection. Trial
studies show that patients treated with the 3TC/AZT combination sustained higher increases of CD4 cells than
patients on the other three regimens. The recommended starting dose of 3TC is 150 to 300mg twice daily. Some
side effects with 3TC are nausea, diarrhea, anemia, neutropenia, pancreatitis and neuropathy.

FDA approved abacavir/ABC (Ziagen) on December 18, 1998 for the treatment of HIV-1 infection in adults
and children. The recommended oral dose of Ziagen for adults is 300mg twice daily, with or without food and in
combination with other antiretroviral agents. Adolescent and pediatric patients aged three months to sixteen years
should receive 8mg/kg twice daily (up to a maximum of 300mg twice daily). The product is supplied as 300mg
tablets and as a strawberry banana-flavored oral solution containing 20mg/ml of abacavir. A potentially fatal
hypersensitivity or allergic reaction has been associated with the use of Ziagen in at least 3-5% of patients.
Symptoms of this reaction may include skin rash, fever, nausea, abdominal pain and severe tiredness. A written list
of the hypersensitivity symptoms is printed on a warning card and should be provided along with a Medication
Guide to patients by pharmacists with each new prescription and refill. Patients should be instructed to carry this
card with them at all times. Anyone who experiences a hypersensitivity reaction must stop taking the medicine and
call their health-care provider immediately. Ziagen should not be taken again after a reaction occurs because more
severe symptoms will arise within hours and may include life-threatening low blood pressure or death. Additional
side effects of Ziagen include nausea, vomiting, fatigue, headache, diarrhea and loss of appetite.

In December of 1995, FDA approved the first protease inhibitor (PIs), adding a new class of therapy for the
treatment of advanced HIV infection. The protease inhibitors are the most potent antiviral agents available so far.
They slow the growth of the AIDS virus by interfering with an enzyme that is crucial to viral replication. Because
PIs act synergistically with the NRTIs and immunologic resistance develops rapidly when Pls are used alone, you
may only see them prescribed in combination with NRTIs. The protease inhibitors must be taken religiously to be
effective. Missing a dose or two can cause the level of the drug in the bloodstream to fall and allow the AIDS virus
in the patient's body to mutate. With each mutation, the virus becomes more drug resistant. Over-the-counter
antidiarrheals are generally effective in managing GI discomfort and nausea associated with protease inhibitors.

Saquinavir is manufactured by Roche Laboratories under the trade name Invirase. It is well tolerated both
alone and in combination with zidovudine and zalcitabine. Nausea, abdominal pain, and diarrhea are a few side
effects you may see with this drug. Serum concentrations of saquinavir may be lowered with the use of either
rifabutin or rifampin. There is new evidence that garlic supplements can decrease levels of Invirase. A lot of HIV
patients are trying garlic because of its reported antiviral and immunostimulant effects. Currently, there is no proof
that garlic is helpful, so you may wish to advise your patients that decreased HIV drug levels of Invirase can cause
therapeutic failure leading to increase viral resistance.

On November 7, 1997 FDA approved a new formulation of Invirase. Fortovase (saquinavir) comes in a soft
gelatin capsule that delivers more drug through the body than its predecessor. Fortovase also stays in the body at
increased levels, thus improving treatment. A controlled clinical study showed that at sixteen weeks of treatment,
twice as many patients who received Fortovase had undetectable virus levels in the blood compared to those who
received Invirase. The most common adverse effects are gastrointestinal, including diarrhea, nausea, and abdominal
discomfort. Fortovase is taken in 1200mg doses, three times a day.

In March of 1996, FDA approved two new protease inhibitors. Ritonavir, the second drug approved in this
class may be used alone or in combination with nucleoside analogues in patients with advanced HIV disease.
Ritonavir (Norvir), manufactured by Abbott Laboratories, not only improves laboratory markers, such as CD4
counts and viral load, but it can reduce disease progression and mortality in patients with advanced HIV disease.
Side effects associated with ritonavir treatment include diarrhea, nausea, vomiting, liver inflammation, elevation of
lipid levels, and taste disturbance. Ritonavir's use may be limited because of its numerous drug interactions
(especially hypnotic agents), and side effects and should not be used in patients with liver disease, hepatitis, or
hemophilia. Abbott was experiencing difficulty manufacturing Norvir in capsule form because of solubility
problems. Norvir 100mg capsules are now available in a new soft gelatin formulation. Pharmacists should
remember to store the gelcaps in the refrigerator before dispensing. Pharmacists should also instruct their patients
that they can keep the gelcaps out of the refrigerator for up to thirty days as long as the temperature does not exceed
77 degrees F. Advise patients to take Norvir with a meal to increase absorption. There are now reports of serotonin
syndrome in HIV patients taking Prozac and Norvir. Norvir is a potent inhibitor of cytochrome P450 enzymes and
can slow the metabolism of Prozac. This could lead to confusion, muscle spasms, tremors, fever, abdominal pain
and anxiety. Keep in mind that Norvir may also increase the risk of serotonin syndrome when used along with other
selective serotonin reuptake inhibitors (SSRIs) or high doses of tricyclic antidepressants.

Indinavir, the third protease inhibitor to treat HIV is manufactured by Merck & Co., under the trade name
Crixivan. FDA approved this drug just 42 days after receiving its application for its marketing. Like ritonavir, it
too improves laboratory markers such as increased CD4 counts and decreased viral loads in patients. Nausea,



abdominal pain and frequent increases in bile production are some of the adverse reactions to the drug. It is
recommended that the patient consume large amounts of water (one & one-half liters daily) to reduce the incidence
of kidney stones while taking the drug. Crixivan may be linked to symptomatic urinary tract disease and transient
kidney dysfunction as a result of crystal formulation in the urine. Patients may develop urological symptoms,
including flank pain and painful urination.

Another protease inhibitor is nelfinavir. It is manufactured by Agouron and marketed under the name of
Viracept. Patients commonly receive 750mg three times a day with food. Antiviral activity of nelfinavir may be
increased by indinavir and ritonavir. Viracept should not be administered concurrently with cisapride, triazolam,
midazolam, or rifampin. The most common side effects with Viracept are diarrhea, nausea, and headaches.

The fifth protease inhibitor approved by the FDA is agenerase (Amprenavir), manufactured by Glaxo-
Wellcome. It was granted accelerated approval in April 1999 for use in combination with other antiretroviral agents
for the treatment of HIV-1 infection. The recommended dose for adults and adolescents (13 to 16 years of age) is
1200mg (eight 150mg capsules) twice daily. The recommended dose for pediatric patients between four and twelve
years of age is 20mg/kg twice daily to a maximum of 2400mg. It is available in a 50mg capsule and liquid for
children, but do not substitute the same dose of liquid for the capsule because the liquid form is 14% less
bioavailable. Caution patients not to take supplemental vitamin E since the vitamin E content of agenerase capsules
and oral solution exceeds the Reference Daily Intake (RDI). Advise patients to contact their doctor if they develop
nausea, vomiting, diarrhea, rash, or numbness around the mouth. Like the other PIs, agenerase inhibits cytochrome
P450 enzymes. Do not co-administer agenerase with rifampin, triazolam, bepridil, cisapride, midazolam,
ergotamine, or dihydroergotamine.

FDA, on September 15, 2000 issued an accelerated approval for Kaletra, a protease inhibitor for adults and
children greater than six months of age with HIV. Manufactured by Abbott Laboratories, Kaletra is a combination
of lopinavir and ritonavir in a ratio of 4:1. Lopinavir’s antiviral properties are combined with a low dose of
ritonavir that inhibits lopinavir’s metabolism, resulting in higher and more sustained drug levels. Patients take
Kaletra in combination with other anti-HIV drugs. The usual dose for adults is 3 capsules or 5.0mls twice daily
with food to increase absorption into the blood stream. The dose for children six months to 12 years is based on
weight and is also given twice daily with food. Side effects associated with Kaletra are diarrhea, fatigue, headache,
and nausea. Kaletra also produces increases in blood lipid levels and glucose levels. In addition, infrequent cases
of pancreatitis have been observed among patients receiving antiretroviral regimens that included Kaletra.
Coadministration of Kaletra with drugs that are highly dependent on CYP3A or CYP2D6 for clearance and for
which elevated plasma concentrations are associated with serious and/or life-threatening events is contraindicated.
Encourage patients to report concomitant use of OTC medications, including herbal products such as St. John’s
wort. Watch for potentially serious interactions with lovastatin, triazolam, rifampin, oral contraceptives, and
sildenafil. Patients do not need to refrigerate Kaletra if it is used within two months and stored below 77 degrees F,
but pharmacies should store Kaletra at 36 to 46 degrees F until dispensed.

The FDA is currently warning pharmacists and patients that the new protease inhibitors might increase lipid
levels and blood sugar levels which might worsen or lead to new diabetes. Advise patients to watch for signs of
hyperglycemia, such as weight loss, fatigue, increased thirst and increased urination to name a few. Physicians are
prescribing metformin (Glucophage) 850mg daily for treating the metabolic complications of HIV treatment.
Adding Glucophage appears to lower glucose and lipid levels in some patients. Patients taking PIs concurrently
with Viagra should be told that PI’s slow Viagra metabolism thus leading to significantly higher and more
prolonged levels.

On September 26, 1997, FDA approved a combination of AZT (zidovudine) and 3TC (lamivudine) for
treating AIDS and HIV infection. Combining these two drugs, which are commonly prescribed with one another,
into one tablet could decrease the number of pills patients with HIV have to take daily. Combivir is manufactured
and marketed by Glaxo-Wellcome and can be given twice a day instead of up to eight tablets as in the AZT-3TC
regimen.

In June of 1996, FDA approved the first non-nucleoside reverse transcriptase inhibitor (NNRTI). These
drugs interfere with HIV replication in a similar manner to the older nucleoside analogues. Nevirapine (Viramune)
is only recommended for use in combination with at least one other antiretroviral agent. A pediatric formulation of
Viramune is approved for the treatment of infants and children with HIV. It was the first NNRTI approved for
infants with HIV and is also being prescribed for HIV-positive pregnant women. Nevirapine's most common
adverse reactions are severe rash, fever, nausea, headaches and abnormal liver function tests.

Delavirdine is the second NNRTI approved by FDA. It is manufactured by Pharmacia & Upjohn and is
marketed under the brand name, Rescriptor. It also must be used in combination with other antiretroviral drugs due
to risk of resistance developing. Rescriptor is usually given 400mg three times daily and absorption may be reduced
by antacids. The most common side effect is a rash, which in rare cases has been reported to be severe or life
threatening. Delavirdine, like the protease inhibitors, is an inhibitor of CYP 3A4, while nevirapine is an inducer.

On September 18, 1998, FDA approved efavirenz, manufactured by Dupont Pharmaceuticals and marketed
under the name Sustiva. Sustiva is the third NNRTI approved by FDA to treat HIV and AIDS in children and



adults. Efavirenz, in combination with other antiretroviral agents, was approved to treat HIV-1 infection after 24-
week studies showed it to be effective in suppressing HIV. Drug labeling recommends that patients take 600mg of
efavirenz once daily in combination with a protease inhibitor and/or nucleoside analogue reverse transcriptase
inhibitor. Although the drug may be taken with or without food, the label suggests that patients avoid high-fat
meals. Sustiva appears to be as potent as a protease inhibitor when combined with the nucleoside inhibitors,
Retrovir and Epivir. Studies have shown Sustiva penetrates into the cerebrospinal fluid, a common viral sanctuary.
Adverse reactions include dizziness, drowsiness, impaired concentration and abnormal dreams have been reported
in more than half of the patients treated with efavirenz. Suggest to patients they may want to take Sustiva between
6:00 pm and 8:00 pm to avoid some of the CNS effects. The CNS effects usually disappear after 2 to 4 weeks. A
good rule of thumb is for patients to take Sustiva 12 hours before they need to be alert the next day. Approximately
27% of adult patients and 40% of children experienced a skin rash during clinical trials. The following drugs should
not be co-administered with Sustiva: (a) midazolam, (b) triazolam, (c) cisapride, and (d) ergot derivatives.

On November 15, 2000, FDA approved Trizivir for the treatment of HIV in adults and adolescents. Each
dose of Trizivir is a fixed-dose combination of Ziagen, Retrovir and Epivir. Trizivir is manufactured by Glaxo-
Wellcome and is not recommended for treatment in adults or adolescents who weigh less than 40 kilograms because
it is a fixed-dose tablet. The recommended dose is one tablet twice a day. Health-care providers need to warn their
patients of the adverse reactions to each of the medications, especially the hypersensitivity caused by abacavir.

Gilead Sciences received FDA approval in October 2001 for its new antiretroviral agent Viread (tenofovir
disoproxil fumarate) for the treatment of HIV infection when taken in combination with other antiretroviral agents.
Viread is the first nucleotide analogue reverse transcriptase inhibitor approved for the treatment of HIV. The drug is
dosed as one 300mg tablet once daily with a meal. Viread works by blocking reverse transcriptase. As a
nucleotide, Viread remains in cells for long periods of time, thus allowing for once daily dosing. Viread is
predominantly renally excreted and should not be administered to patients with creatinine clearance of less than
60ml/min. Mothers receiving Viread should not breast feed. Viread can increase didanosine levels. Advise
patients to take Viread two hours before or one hour after didanosine.

Opportunistic infections (OP's) are the most frequent cause of death in people with AIDS. Once HIV
infects or kills a significant number of CD4 cells, the person’s immune system is weakened to the point that it
cannot fight off normal infections and these result in severe illnesses. Infections due to the opportunistic pathogens
in patients with AIDS may be managed successfully when appropriate therapy is promptly given.

Pneumocystis carinii pneumonia (PCP) represents the most common infectious complication. It occurs in up
to 85% of all patients with AIDS. PCP usually starts with a persistent low grade fever, nonproductive cough, and
shortness of breath. The therapeutic choice depends on the severity of the pulmonary infection. Primary therapy
for acute PCP is trimethoprim and sulfamethoxazole (TMP-SMZ) because of its proven efficacy. Alternate
regimens include pentamidine and dapsone.

Cerebral toxoplasmosis occurs in approximately 10% to 40% of AIDS patients with reactive serologies to
toxoplasma gondii. The common presenting symptoms are impaired cognitive abilities, headache, fever, and focal
neurologic signs. Pyrimethamine and sulfadiazine are the preferred drugs for toxoplasmosis therapy.

Mycobacterium avium complex (MAC) is a group of slow growing mycobacteria commonly found in food
and water. It causes fever, night sweats, diarrhea, anorexia, abdominal pain, and wasting. Clarithromycin or
azithromycin are preferred prophylactic agents. If these agents cannot be tolerated, rifabutin is an alternative
prophylactic choice.

Cryptococcus neoformans is present worldwide in bird feces, soil, and farm produce. It may infect various
sites, but most commonly presents as meningitis. Fever, headache, neck stiffness, and altered mental status are
often reported. The standard treatment of cryptococcal meningitis in HIV-infected patients is amphotericin B with
adjunctive flucytosine.

Mucosal candidiasis is common in HIV-infected patients. The clinical presentation of oral candidiasis is a
creamy white curd-like lesion occurring in patches along the mucosal surface. It can be treated with clotrimazole
trouches, nystatin or ketoconazole.

Cytomegalovirus is a member of the herpes family that can infect several sites in immunocompromised
patients. Retinitis, colitis, and esophagitis are the most common clinical manifestations. CMV retinitis results in
irreversible visual losses. Foscarnet and intravenous ganciclovir are the mainstays of therapy. Patients with AIDS
who experience CMV retinitis have a new treatment option with fomivirsen sodium (Vitravene). Vitravene is
manufactured by Isis Pharmaceuticals and Ciba Vision. Adverse reactions listed were ocular inflammation (uveitis),
including iritis and vitreitis.

Tuberculosis (TB) is on the rise in the United States and this may be problematic for HIV-infected patients.
Since HIV attacks the immune system, patients infected with HIV are more susceptible to developing active TB,
caused by bacterium called mycobacterium tuberculosis. Treatment centers around Rifamate, Myambutol,
streptomycin sulfate, pyrazinamide, and Priftin. New guidelines from the CDC recommend screening for TB in all
HIV-infected people. The use of rifampin, which is commonly prescribed for TB, is contraindicated with PIs and
NNRTIs. Early diagnosis and effective treatment of TB among HIV-infected patients is critical to cure tuberculosis,



minimize the negative effects of TB on the course of HIV, and interrupt the cycle of transmission to others.

Kaposi’s sarcoma (KS) is a malignant tumor usually involving the skin and commonly encountered in HIV-
infected patients. The most common manifestations of KS are cutaneous lesions consisting of bluish-red or purple
nodules made up of vascular tissue. Early lesions may start on the feet or ankles, and spread to the arms and hands.
Until recently, only parenterally administered therapies have been approved for the treatment of KS. Alitretinoin
(Panretin) gel 0.1% from Ligand Pharmaceuticals is the first topical therapy indicated for AIDS-related KS.
Initially, it should be applied twice daily to cutaneous lesions, but may be increased to three or four times daily.
Adverse reactions include erythema, pain, pruritus, and vesiculation.

CONFIDENTIALITY AND LEGAL RESPONSIBILITY OF HEALTH-CARE PROVIDERS

Health-care providers must use professional discretion to maintain confidentiality for HIV-infected patients.
The Civil Rights Act of 1964, Rehabilitation Act of 1973, and Americans with Disabilities Act of 1990 all protect
patients with AIDS or related conditions from discrimination. For example, if a pharmacist refuses drug therapy to
a HIV-infected patient who is a Medicare and/or Medicaid recipient, he/she could be held liable under the
Americans with Disabilities Act.

As an integral member of the health care team, the pharmacist has the legal and ethical obligation to
dispense medications, and offer counseling and information to the patient without discrimination. Health-care
providers may not use the diagnosis of HIV infection or AIDS to discriminate against these persons from
employment, who are otherwise qualified for the position. The ADA also provides protection for potential or
present employees infected with HIV.

The Occupational Safety and Health Administration (OSHA) has amended part 1910 of'title 29 of the code
of Federal Regulations to require employers of pharmacists and podiatrists to provide a safe work environment. Part
of the regulation mandates the use of universal precautions to reduce the risk of occupational HIV transmission. If
health-care providers come into contact with blood, saliva, body tissues, or other potentially infectious materials
they should adhere to the following:

Wash hands with an antimicrobial soap before and after putting on gloves;

Wear protective equipment such as latex gloves, masks, and goggles;

Do not recap used needles or place covers on other used sharp instruments such as razors;
Dispose of needles or other sharp instruments properly; and

Place all contaminated waste in a leak-proof airtight container that has appropriate signage.
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Kentucky law requires that permission must be obtained prior to HIV testing on any individual. The only
exception to the rule is when testing is necessary to diagnose an emergency situation in which the person being
tested cannot give permission due to their medical condition. Every county health department in the
Commonwealth must offer free anonymous and confidential HIV testing to persons upon request.

The Department for Public Health has amended 902 KAR 2:020 requiring any health professional licensed
under KRS 311 through 314, any health facility licensed under KRS 216B, and laboratories licensed under KRS 333
to notify the local health department in which the patient resides, or the Department for Public Health within five
business days upon arriving of a probable diagnosis of diseases and conditions of public health importance which
would include HIV-infected patients. A log shall be maintained by the physicians, health facilities, and laboratories
with the name of the person tested HIV positive and the unique code assigned to the HIV positive person. Reports
for persons with HIV infection without a diagnosis of AIDS shall be identified by an unique code consisting of the
persons: Last & first initials, date of birth, and last four digits of his/her social security number. Reports of AIDS
cases shall include the patient’s full name, address, the date of onset of the illness and any opportunistic infections
diagnosed as well as any other information required by this regulation.

THE HEALTH-CARE PROVIDERS ROLE

As a health-care provider, the pharmacist can be a valuable resource for the HIV-infected patient. Patients
should expect pharmacists to provide up-to-date information, guidance and counseling concerning drug therapy.
More importantly, pharmacists can provide education to the community about the risks of contacting the disease and
the prevention of HIV transmission. Pharmacists are likely to be seen more often by patients than any other health-
care provider in the early stages of the disease. This situation places pharmacists in an excellent position to provide
counseling to HIV-infected patients. To be effective as counselors, pharmacists must be able to manage the
sometimes unique and uncomfortable situations associated with this disease. They must be able to address patients'
perceptions of their individual needs and be able to discuss issues such as adverse drug effects, drug interactions and
mechanisms of action of drugs. AIDS is perceived in many different ways and its perception is influenced by a
great deal of factors within the patient and the society in which he/she live. In our society today, AIDS is often
perceived as a retribution for unacceptable behavior--and this attitude must change.

The pharmacist may see the AIDS patient more frequently than his/her doctors do, so the pharmacist should
be alert to personality or behavioral changes in the patient. The patient might exhibit the following behavioral



changes: (1) depression; (2) confusion; (3) denial; (4) guilt; and (5) anger. Pharmacists not only have to help the
patient confront these changes that arise, but often serve as a vital referral source by maintaining a support list of
names, addresses and phone numbers of medical personnel and organizations that can assist the patient and his/her
family. With AIDS, health-care providers have to work together because the disease is just too complicated to go at
it alone.

The health-care providers role in AIDS patient care is much more likely to grow than to diminish in the
coming years as more AIDS patients live longer and receive treatment that is more consistent with chronic care.
Pharmacists should educate their patients on the need to follow a given drug regimen and the risks they will face if
they don’t comply--particularly the danger of developing resistance. The first two weeks with some of the
HIV/AIDS drugs are extremely difficult because of the adverse reactions. Today, many AIDS patients are doing
something they only could have dreamt of previously--they are planning for the future. Pharmacists can assist HIV
patients by educating them about the importance of consistency with medication schedules. The critical link
between the efficacy of HIV drugs and their effectiveness is clearly adherence. Adherence is a problem among HIV
patients because they skip pills to avoid side effects, find the instructions hard to follow, sleep through doses, dislike
the interruptions in their lifestyles, or just plain forgetting to carry their pills with them. While there are many ways
to measure adherence, most of us still use patient self-reporting as an adherence indicator. So the initial steps in the
development of a treatment adherence strategy is to question patients about treatment adherence in ways that allow
them to give an honest assessment instead telling us what they think we want to hear.

An increased effort is aimed at getting HIV patients to take at least 95% of their antiretroviral medications
on time. This means most patients can’t miss more than one dose per week. When patients take only 90% of their
antiretroviral medications on time, the rate of drug failure or resistance jumps to over 50%. Under 70% compliance
there is a 80% failure rate. So talk to your patients on the importance of adhering to HIV drug regimens.

Pharmacists should be on the look out for sound alike names for the drugs that treat HIV/AIDS patients.
Medication errors have been reported on nevirapine (Viramune) and nelfinavir (Viracept); zidovudine (Retrovir)
and ritonavir (Norvir); and lamivudine (Epivir) and lamotrigine (Lamictal). Pharmacists may wish to place warning
labels on the individual packages and shelves where the drugs are stored and add warnings in the computer to alert
the pharmacist filling prescription orders for these drugs. In addition, health care providers should avoid using
abbreviations or symbols when prescribing, dispensing or transcribing.

The following are guidelines for safer sex and should be stressed when discussing the risks of contacting the
disease: (a) Avoid having sex with a person suspected of having AIDS; (b) Latex condoms with a spermicidal gel
should always be used prior to any sexual contact; (¢) Avoid any exchange of body fluids: (d) Avoid oral-genital
contact; (¢) Avoid having sex with an injecting drug user; (f) Abstinence and long term mutually monogamous
relationships are two effective means to prevent infection; (g) Casual touching or shaking hands with someone
infected with HIV does not spread the infection; (h) Due to the concentration of virus in ejaculate, the receptive
partner is at higher risk; (i) Partners can become infected after a single episode of heterosexual vaginal intercourse
with an infected partner; and (j) Female condoms are currently available to protect the lining of the vagina and
reduce the risk of transmission.

If syringes/needles are to be shared, there is not a 100% effective way of cleaning them. The following
cleaning procedure can be offered to the patient if they plan to share syringes/needles:

Dip the syringe/needle in pure bleach and draw the bleach up into the syringe;
Allow the syringe to remain in the bleach for at least 30 seconds;

Lightly shake the syringe against a hard object to dislodge any blood particles;
Release the bleach into a container that will be properly discarded; and
Repeat the process using water to flush out any residual bleach.
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HIV INFECTION: CONTINUING EDUCATION FOR HEALTH-CARE PROVIDERS
CHS # 0304-1045-S

To obtain 2.0 hours (0.2 CEU), please answer the following questions and circle your answers clearly on the
answer sheet. Select the most correct answer.

10.

A patient who develops a skin rash after beginning abacavir should continue taking the drug, unless
symptoms of anaphylaxis are apparent.

a. True b. False

The unvaccinated person should receive the hepatitis B immune globulin immediately following an
accidental needle stick.

a. True b. False

Which of these drug regimens is not appropriate post-exposure prophylaxis after an accidental
exposure to blood with a high HIV titer?

a. AZT, Lamivudine, Nelfinavir c¢. Ritonavir, 3TC, Indinavir
b. Zidovudine, 3TC, Crixivan d. AZT, Epivir, Indinivir

Combivir is a combination of which two types of antiretroviral drugs:

a. NRTI + NRTI c. PI+PI
b. NRTI + NNRTI d. NRTI+ PI

Which of the following drugs should not be administered with Prozac?

a. Ziagen c. Norvir
b. Kaletra d. B & C only

Which of the following is not a nucleoside analog reverse transcriptase inhibitor?

a. Videx c. Ziagen
b. Zerit d. Viread

When patients take only 90% of their antiretroviral medications on time, the rate of drug failure or
resistance jumps to over 50%.

a. True b. False
Which of the following has a once a day dosing guideline?

a. Viread c. Sustiva
b. Videx EC d. All of the above

Trizivir is a fixed-dose combination of Ziagen, Retrovir, and Norvir.

a. True b. False

An HIV positive patlent s CD4 cell count two months ago was 180 cells/mm’, but today his CD4 cell
count is 350 cells/mm’. He does not have a history of any opportunistic infections. This patient is

considered to have AIDS.

a. True b. False



Fee is $15.90 (sales tax included) for Kentucky residents and $15.00 for out-of-state residents. Please make
checks payable to: “Kentucky State Treasurer.” Submit your check and answer sheet to:

KENTUCKY BOARD OF PHARMACY
23 MILLCREEK PARK
FRANKFORT, KY 40601-9230

Successful completion of at least 80% of questions will result in 0.2 CEU’s.

HIV INFECTION: CONTINUING EDUCATION FOR HEALTH-CARE PROVIDERS IN 2002
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NAME:

ADDRESS:

KY LICENSE NUMBER:

PROFESSION: PHARMACY/PODIATRY (please circle)

COMMENTS:

This lesson was approved by the Kentucky Cabinet for Health Services (CHS) as a provider of HIV/AIDS
continuing education in Kentucky and assigned number CHS #0304-1045-S

Please note, the above HIV/AIDS program is not an ACPE accredited program.

The Kentucky Omnibus AIDS Act of 1990 mandates AIDS education for health-care professionals. All health-care
professionals applying for initial licensure must comply with the statutory requirement for one (1) hour
(pharmacists) and two (2) hours (podiatrists) of HIV/AIDS education approved by the Cabinet for Health Services.

CHS, not the Board of Pharmacy or Board of Podiatry is responsible for approval of HIV/AIDS education curricula
and courses. CHS does not review individual courses that applicants have already completed. For further
information, please contact the HIV/AIDS Branch at (502)-564-6539.




